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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 20460 I 

Jflh, 3 I’, Civ6 

SUBJECT: Appropriate Selection and Performance of AnalytiCaf 
Methods for Waste Matrices Considered to be "Difficult- 
to-Analyze" 

FROM: 

TO: 

Sarnes Johnson/Director 
Economics, Methods & Risk 

James Berlow, Director 
Hazardous Waste Minimization and Management Division 
(5302W) 

The Waste Treatment Branch of the Hazardous Waste Minimization 
and Management Division has asked for our advice concerning s&era> 
comments from industry regarding waste matrices that they consider 
to be "difficult-to-analyze" when certain RCRA analytical methods 
are used. 

Although in seemingly different circumstances, the same 
inference has been specifically made in the following specific 
analytical situations (other- situations may also be pexinent): 

1) analysis for coca1 organic constittients- in treatment 
residues from certain kinds of stabilization processes that 
have utilized activated-carbon as an. adsorptive reagent; 

2) TCLP analysis for lead in foundry sands that have had'irbn 
filings added; and. 

3) analysis for total cyanide in cyanide-bearing plating 
wastes that have been treated with polysulfides. 

The label of "difficult-to-analyze" has.been placed on these 
waste,matrices due to industry's interpretation of the results of 
their qualit) assurs.nce performance data. Apparently, some of 
these data indicated :rery low percent recovery of some anakytes 
from wastc samplw spiked Wit?, the constituents of interest (based 
on the analytical conditions used). 
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In all of the aforementioned matrices, chemicals or mateirials 
have been intentionally added for the purpose of "treatment" 
(carbon, iron, and polysulfides,, re,spectively) These reagentklike 

additives have been either specifically identified in the published- 
analytical methods as causing~interference with the, analysis or 
would logically be expected co cause innerference by thair known 
physical-chemical properties. In ,fact,, it is these physical- 
chemical properties that are the basis of the claims of 
"izreatment"~. Aa a result, one would actually expect to see 
analytical performance problems such as low recovery of spiked 
target analytes arising during routine application of certain 
methods. These then need to. be “corrected” either by using an 
alternative method (i.e., one with the same objective of analysis 
such as the measurement of "total" constituent concentrations) or 
by modifying the analytical conditions of the method being used.' '_ <'. ,. : 

The concept of "difficult-to-analyze" matrices. can then be 
translated into either "improper selection of analytical methods or 
conditions" or "not able to analyze with existing validated 
methods". In. the latter case, there, may actually be either no 
published analytical methods that may be considered "appropr.iate" 
or none that have b&n fully validated. In such cases one has the 
choice. to either develop and 'perform a methbds 
development/validation study' or evaluate alternative mechanisms 
(such as a research study to investigate alt&native process 
controls or acceptable ,surrogate analyses) to validate the 
objective-of the data gathering. 

This is true whetherthe objective for the RCRA data gathering 
effort is', for example, to 1) demonstrate' compliance with a 
published RCRA treatment standard; 2) demonstrate tha,t a-was,te is 
either.RCRA hazardous or nonhazardous; 3) assess the extent of 

.'chemical contamination in an ~environmental matrix for a-RCRA clean- 
up;.,or 4) perform a researchand development treatability analysis 
for' RCRA. ,.~ 

'prove 
If the .,spec&fic objective of ,ihe RCRA data gathering is to 

that ‘“treatment” ia occurring, low recovery of target 
4.~ ~, 

'Analytical parameters' in SWS46' methods are’ gen&illy 
considered as guidance and may be adjusted 'to enhance method 
performance. The~se parameters include longer extractron times. 
smaller (or.larger) sample sizes, choice of extraction reagents, 
and addition of chemicals to counter the known' interferences. 
Parameters that may not be adjusted without adversely affecting 
method performance are identified in the methods.. 

'OSW has, developed guidance for using a generic method 
"validation procedure for cases Nhere an appropriate analytical 

method has besn developed but has not been formally validated for 
extensive use. 
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ana ly tes  m a y  very  wel l  b e  a  s t rong ind icat ion th a t s o m e  fo r m  o f 
"c rea tm cnc"  has  occur red .' It is scienti f ical ly log ica l  to  expec t 
th a t if th e  phys ica l -chemica l  p rope r ties  o f th e  add i t ives a re  such  
th a t th e  cons titu e n ts o f interest wou ld  b e  e i ther  des t royed o r  
adso rbed  by  th e  r e a g e n t-l ike add i t ives a n d  the re  is a n  excfss o f 
chose  add i t ive p resen t in  th e  was te  m a trix be ing  ana lyzed , th e n  o n e  
c a n n o t expec t th e  qual i ty  con trol d a ta  to ,show accep tab le  recovery  
o f ta rge t ana ly tes  sp iked  into th is  m a trix. These  reagenr - l i ke  
add i t ives can  a lso  intei fere th r o u g h  phys ica l  a n d  chemica l  
in reracc ions wi th th e  excracr ion  r e a g e n ts o r  ocher  ana ly tical 
a g e n ts th a t a re  crit ical to  successful  analysis.  

T h e  fu n d a m e n ta l  p r o b l e m  in  these  c i rcumstance is, howeve r , 
th a t th e  absence  o f a d e q u a te  recovery  d a ta  essen tial ly inval idates 
th e  ana ly tical d a ta  tha r  a re  o b ta ined . O w ing  co  these  unaccep tab le  
recovery  d a ta , the re  ie  .n o  a i3 ,9u rance  th a t = v  p o tiftfve  
concen trat ions m e a s u r e d  in  th e s e  samp les  re flec t rea l  values.  Th is  
is pa r t icular ly t rue if. a  posi t ive va lue  is m e a s u r e d  w h e n  excess 
r e a g e n t-l ike add i t ives a re  ' known to  b e  p resenr . A s such , 
d e m o n s trat ion o f comp l iance  with a  R C R A  regu la tory  lim it (.stich a 6  
a  concen t ra t ion-based t reatment  s tandard  u n d e r  th e  L a n d  ~ is 'pasal  
Res trictions') m a y  b e  p rec luded  fo r  th a t truly "dif f icu& t-ta -  
ana lyze"  m a trix,. 

Th is  m e m o r a n d u m  a lso  clar i f ies w h a t has  b e & a  th e  O ffice o f 
S o l id W a s te 's ( O S W )  posi t ion o n  w h a t it cons iders  to  b e  approp r ia te  
pe r fo r m a n c e  fo r  ana ly tical m e thods  w h e n  used  fo r  th e  R C R A  P r o g r a m . 
T h e  concep ts under ly ing  these  statements have  - a p p e a r e d  in  var ious  

,fo r m s  in  ou r  peer - rev iewed  ana ly tical m e thods  publ icat i ions.  
Spec i fic re fe rences  to  a d e q u a te  recovery  d a ta  fo r  s o m e  se lected 
R C R A  m e thods  a n d  m a trices a re  inc luded  ,in  S W 8 4 6 . A d d i tiona l  
re fe rences  o n  a d e q u a te  recovery  d a ta  can  b e  fo u n d  wi th in th e  
specif ic pub l i shed  ana ly tical m e th o d . O S W 's posi t ion con tinues  to  
b e  th a t: 

In a d e q u a te  recovery  o f target  ana ly tee  f rom th e  R C R A - r e g u l a te d  
w a s te  m a tr ices O E  o o n o e r n  d e m o n s trates th a t th e  ana ly tical 
cond i t ions  se lec ted  d re  inappropr ia te  fo r  th e  i n tended  appl ica t ion.  
P rope r  select ion o f a n  appropr ia te  analy t ica l  m e th o d  a n d  ana ly tical 
cond i t ions  (as  a l l owed  by  th e  s c o p e  o f th a t m e thod ) . a re  
d e m o n s trated B y a d e q u a te  recovery  o f sp iked 'ana ly tes  (or  su rxoqa te  
ana ly tes)  a n d  reproduc ib le  results. Q u a lity con trol d a ta  o b ta ined  

'This is a lso  consistent  wi th th e  just i f icat ion under ly ing  
E P A 's es tab l i shmen t o f techno logy -based  t reatment  s tandards  as  
al ternat ivesta concen t ra t ion-based s tandards.  Th is  a lso  fo r m s  th e  
bas is  o f th e  g ran tin g  o f treatabi l i ty var iances  b a s e d  O n  comp l iance  
with speci f ied p rocess  con trols o r  o the r  su r roga te  C O n S C i t U e ~ t S  or  
was te  charac teristics. In  cases  w h e r e  m e a s u r e m e n ts a re  requ i red  
demonsc rac ion  o f a d e q u a te  qual i ty  assurance /qual i ty  con trol is 
necessary  fo r  d e m o n s trat ion o f, comp l iance . 
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must.also rerlsct Cweistency With the data quali,ty objecti& ana 
iatent.of the analj~sis. ", 

.I ,> 1 .. 
1. ~&per Seiectioc of an +ggr&iate Analykical Methidr 

_:’ :,, 
.It is also, important',,to ,.point' out that 'in most. RCRA 

,.applications, OSW does not actually require the use of analytical 
methods published in Test Methods for Evaluating Solid Waste, SW- 

.~ 846.” ,For these. application&, the. analyst may use "any reliable 
method" which canmeetthe project-specific data quality objectives 
designated for a specific application, as delineated in the Quality 

-Assurance Project Plan for that;particular application. 'For the 
few applicat~ions under 44 CFR Parr6 260-270 where SW-846 methods 
must be used, it is OSW% intent , ,except for the cases where the 

'~ ,method clef ines the ,'regulation, e.g., 'hazardous 
characteristics, 

:waste 
that the methods may be modified, as needed, to 

achieve the data quality objectives 
application, .e.g.,:,permit 

required;ii;he ,sp,ecific R;z 
compliance. allowance 

flexibility is explicitly state$,in the Preface and Overview,of SW- 
846: 

:c 
"The procedures described‘in this manual are meant to be 

comprehensive and detail~ed, coupled with the realization that 
. . ~the problems encogncereo insampling and analytical situations 

require a certain amount of flexibility. The solutians to 
.these problems will.depend, in part, on the' skill, training, 
andp~experience of the analyst. For some situations, ,it: is 

; possible .to use this :manual in rote fashion. In :other 
situations, it. will require. a combination of technical 

.abilities, using the manual as guidance rather than in a step- 
by-step,;word-by-word ,fashion. Although this puts ati extra .' : 'burden on the user, it is, unavoidable because of the variety 
of sampling and analytical conditions found with hazardous 
wastes. " 

'. 
.2 ~. Acceptable Rscbvery'of Spiked T&get AnAytes 

1', ,~ 
The analyst. must' demonstrate that the"'analytica1 method 

chosen, whether or not it ia published fin SW-846, generates 
adequate recoirery data for the,target analytes for the data to be 

'~ acceptable for RCRA purposes. QSW guidance on method modification 
to achieve adequate recovery is included in the Disclaimer and 
Chapter Two of SW-846 and in the OSW document, "Guidanae for 
Methods Development and~Methods Validation for 'the RCRA Program". 
For.methods development (i.e., validation) activities,. recoveries 
fromrelatively clean matrices should be iri &he, 80-129% range. 

., 
al FOX extractable:qrganics 'fin standard RCRA matrices, e-g. I I' 1 groundwater, aqueous leachates, soils, OSW considers a Sample 

preparation method approp,riate ~for use <f 'it generates an 
analyte recovery of 70k or greater (Met&d 827LOC, sec. ~1.1). 
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For extractable organics in "difficult matrices”, ‘e.g., 
Sludges, ash, stabilized Qastes, OSW considers a sample 
preparation method appropriate for use if it generates an 
analyte recovery of.500'or greater. 

For volatile organics, using relative recoveries, :_ I.!?., 
standard curves established by purge-and-trap, headspace, or 
other preparation of .standards, OSW considers a sample 
preparation method appropriate if ic generates a rel.ative 
analyte recovery of 80% or greater (Method .3260B, 801561. 

For inorganic analytes in almost all matrices, an absolute 
recovery and precision of 80-120% can generally be achieved 
with the proper choice of acid' digestion procedure and 
determinative method for.the analyce of interest. 

If you have any specific questions on the performance of a 
given method for a particular waste matrix, please contact our ', 
Methods Team at 202-260-4761. For specific questions on analysis 
for organics contact Barry Lesnik, RCRA Organic Methods Program 
Manager, and for questions on analysis for inorganic6 contact Ollie 
Fordham, RCRA Inorganic Methods Program Manager. 


